Phyllodes tumor of the breast is a rare biphasic tumor accounting for less than 1% of all primary breast tumors (1). This tumor was first described in 1774 as a giant type of fibroadenoma and was first named as "cystosarcoma phyllodes" by Johannes Muller in 1838. World Health Organization (WHO) adapted similar terminology in 1982 and uses the term "phyllodes tumor" in the classification (2, 3).
The inclusion criteria in the study were cases diagnosed as phyllodes tumor, cases with available clinical data and suitability of blocks and slides for re-evaluation. Cases without an available clinical data, with insufficient tissue and slide quality for evaluation and cases without available blocks and slides were excluded from the study.
Phyllodes tumors are classified into three groups as benign, borderline and malignant phyllodes tumors according to WHO classification based on histopathological features such as stromal cellularity, stromal cell atypia, tumor margins, mitotic activity, stromal overgrowth and the presence of malignant heterologous elements. Tumors with well-circumscribed, mildly increased stromal cellularity, with or without minimal atypia, a mitotic activity generally <5 per 10 high-power fields, no marked stromal overgrowth and no heterologous elements are classified as benign phyllodes tumor. Tumors with focal infiltrative borders, moderate stromal cellularity, mild or moderate atypia, mitotic activity between 5-9 per 10 high-power fields, marked focal stromal overgrowth and no malignant heterologous elements are classified as borderline phyllodes tumor. Tumors with infiltrative borders, marked stromal cellularity and atypical stromal cells, high mitotic count (>10 per 10 high-power fields), stromal overgrowth and heterologous elements are evaluated as malignant phyllodes tumor.
The immunohistochemically stained slides were re-evaluated using Ki-67 (RM SL6 Monoclonal Clone, 1/250 dilution Cell Marque) antibody in Leica Bond-Max Automatic Immunohistochemistry Staining Device (Leica Microsystems, Berlin, Germany) on the sections taken from the formalin-fixed paraffin-embedded blocks at a thickness of 4 micrometers. Ki-67 proliferative index was counted with Olympos CX31 binocular microscope in 1000 cells in areas where the proliferative activity is the highest.
Demographic information such as gender, age, tumor localization and tumor size; clinical information such as clinical presentation, radiological imaging, choice of treatment, follow-up period, recurrence and metastasis were obtained from the patient files in the electronic hospital database.
The conformity of continuous variables to normal distribution was analyzed using Shapiro-Wilk test. Variables were expressed as median (minimum: maximum) and mean ± standard deviation values. The Mann-Whitney U or Kruskal-Wallis tests were used to compare the continuous variables among the study groups according to the test of normality. When Kruskal-Wallis test was found to be significant, paired comparisons between groups were performed using the Dunn-Bonferroni approach. For statistical analysis, SPSS Statistical software (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.) was used and p<0.05 was considered statistically significant.
The study was approved by the Uludağ University Clinical Research Ethics Committee with the decision no. 2018-1/28 on 25 September 2018. Informed consent was not received due to the retrospective nature of the study.
Results
A total of 55 cases diagnosed with phyllodes tumors between 2005-2018 were detected. The general characteristics of patients is summarized in Table- Fifty-seven tumors diagnosed in 55 cases were classified as benign in 20 cases (35.1%), borderline in 14 cases (24.6%) and malignant phyllodes tumor in 23 cases (40.3%). Tumors were located in the right breast in 33 cases (61.1%), left breast in 19 cases (35.2%) and bilateral in 2 cases (3.7%). One of the cases was consulted from an external center, tumor localization was not specified and no clinical information Follow-up (months) 34
(Range: 2-142) Figure 1 . The patient admitted to the clinic with complaints of a palpable breast mass with borderline phyllodes tumor was available. One other case had two foci in the same breast while all the other cases had a single focus of tumor.
24 tumors were located in the upper outer quadrant, 4 in the lower outer quadrant, 7 in the lower inner quadrant, 9 in the upper inner quadrant, 5 in the subareolar region and 1 case had extensive tumor occupying all quadrants. The tumor localization of 7 cases could not be determined.
The mean diameter of benign phyllodes tumors was 3 cm (Range: 0.9-9), borderline phyllodes tumors diameter was 4.5 cm (Range: 1.2-12) and malignant phyllodes tumor was 3.7 cm (Range: 1.5-12). The tumor diameter in a total of 6 cases (1 benign, 3 borderline and 2 malignant) could not be detected.
Ki-67 proliferative index was counted as 52/1000 cells in benign phyllodes tumor, 110/1000 cells in borderline phyllodes tumor and 200/1000 cells in malignant phyllodes tumor.
Forty-four patients were admitted to the clinic with complaints of a palpable breast mass ( Figure 1 ), 5 with pain and 1 with discharge. One of the cases had an incidental tumor and information of clinical presentation was not available in 6 cases.
Ultrasonographic examination of 51 patients revealed a well-defined and hypoechoic solid mass lesion. Eight patients with available mammographic images had macrolobulated well-circumscribed lesions. Dynamic contrast-enhanced magnetic resonance imaging was performed in 17 patients. Fast, heterogenous contrast-enhanced lesion was observed in the early stage of dynamic imaging after the contrast agent was given ( Figure 2 ).
The physical examination and radiological findings suggested the diagnosis of fibroadenoma in 26 cases, malignancy in 17 cases and phyllodes tumor in 10 cases. The clinical data of 7 cases were not available. Surgical excision was planned in patients with the diagnosis of fibroepithelial lesion on core biopsy, patients who had clinical and radiological findings suggestive of malignancy, patients with fast growing lesions and with increased mitotic activity and high ki-67 proliferative index. Patients who were scheduled for radical mastectomy with a tumor of 5 cm diameters or more (considering the technical failure of sentinel lymph node dissection in case of detection of malignancy postoperatively) and who had a recurrent tumor with chest wall and axilla involvement, underwent surgical excision with sentinel lymph node dissection.
Forty-one patients were treated with wide local excision (lumpectomy), 7 underwent mastectomy and sentinel lymph node dissection, and 4 underwent mastectomy only. The surgical procedure of three cases were not available.
Gross examination of all the resection materials showed a solid multinodular mass with relatively smooth margins, greyish cut surface. Some of them had areas of cystic degeneration.
Histopathological examination revealed tumors composed of epithelial and myoepithelial cell layers with an intracanalicular growth pattern, branching cleft-like spaces and a stroma with increased cellularity around the cleft-like spaces (Figure 3 ). Benign phyllodes tumors were well-circumscribed. Cytological atypia or heterologous elements were not observed. Average mitosis was counted as 2.7 in 10 consecutive high-power fields. In malignant phyllodes tumors nuclear pleomorphism, prominent nucleoli and cytological atypia was observed. Lesions showed infiltrative borders and stroma was highly cellular. Aver-age mitosis was counted as 13.2 in 10 consecutive high-power fields. Ductal carcinoma in situ (solid and cribriform type) was detected in one case of malignant phyllodes tumor and invasive ductal carcinoma was detected in another. Bilateral ductal carcinoma in situ (solid, micropapillary, mucinous type) was present in the case with invasive ductal carcinoma. In addition, in another case of malignant phyllodes tumor, invasive ductal carcinoma was detected concomitantly in the contralateral breast. Histopathological examination of sentinel lymph node biopsy showed no evidence of metastasis.
Five patients (8.9%) developed recurrence after the treatment. Three of the recurrent cases were initially diagnosed as borderline and 2 as malignant phyllodes tumor. One of the cases with borderline phyllodes tumor recurred as malignant phyllodes tumor after 33 months of initial diagnosis. In 4 out of 5 cases, the initial diagnosis was made in an external center and surgical margin information could not be obtained. In 1 case, the surgical margins of the resection material were positive and extended resection material revealed tumor at a distance of 0.2 cm in the closest surgical margin. Lung metastases were detected in 2 cases of malignant phyllodes tumor and one of them recurred two times. The patient who had lung metastasis 27 months after the first diagnosis, was given 5 cycles of chemotherapy and died after 36 months of initial diagnosis. The other case was a patient who had lung metastasis 2 months postoperatively. The patient started receiving chemotherapy but died after 1 month.
Adjuvant chemotherapy (doxorubicin, cyclophosphamide) or hormone therapy (tamoxifen, letrozole) along with radiotherapy (Mean dose: 30 Gray) was given to 1 case of borderline and 5 cases of malignant phyllodes tumor. Chemotherapy or hormone therapy was given to 2 cases of borderline and 4 cases of malignant phyllodes tumor, and radiotherapy alone was given to 7 cases of malignant phyllodes tumor.
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Discussion and Conclusion
Phyllodes tumor is a biphasic tumor consisting of mesenchymal and epithelial elements, constituting less than 1% of all breast tumors with an incidence of 2.1/1000000 (1, 9) . They are usually diagnosed in females in 4th or 5th decades of life and are very rare in men with few cases reported in the literature (5, 10) . In our series, all of the cases were female and the mean age of diagnosis was 39.8 ± 15.3 years.
Although hyperestrogenism and breast trauma are thought to play a role in the development of phyllodes tumor, its etiology has not been yet fully elucidated (11) . Cases of phyllodes tumor in pregnancy have been reported (12) . In our series, 2 cases were diagnosed during pregnancy. Recurrence was observed in one of these cases following surgery.
Patients usually present with complaints of a breast mass. Complaint of a rapidly growing painless mass is a significant finding for phyllodes tumor (13) . Tumors are usually unifocal. The most commonly involved site is upper outer quadrant. Multifocality and bilaterality have been reported in the literature (14, 15) . In our series, the most commonly involved site was also the upper outer quadrant consistent with the literature. Two of the cases were bilateral and 1 was multifocal.
Phyllodes tumors does not have a pathognomonic radiological finding that distinguishes fibroadenoma from benign, borderline, and malignant phyllodes tumor. In recent studies, findings on contrast-enhanced MRI including tumor size over 3 cm, poorly demarcated and microlobulated architecture, heterogeneous appearance in echogenicity, hypervascularity and presence of internal cystic spaces have been reported to support phyllodes tumor in the differential diagnosis of two tumors with similar mammographical findings (16) . In dynamic gadolinium-enhanced MRI, fast contrast-bearing tumors in dynamic imaging, well-circumscribed and high signal density in fat-saturated T2-weighted images with internal septation support benign phyllodes tumor (17) .
Grossly, phyllodes tumors appear as well-defined, firm and multinodular masses. The cut surface is grayish white and has a homogeneous appearance. Myxoid areas, cystic spaces, areas of hemorrhage and necrosis can be seen (18) . In a study including 145 benign, 33 borderline and 15 malignant phyllodes tumors Kim et al. (19) found the mean tumor diameter to be 4 cm. The mean tumor diameter was reported as 3.7 cm in patients with benign phyllodes tumor, whereas 4.2 cm in borderline phyllodes tumor and 6.2 cm in malignant phyllodes tumor. In our series, the mean tumor diameter was 3.2 cm in benign phyllodes tumors, 5.06 cm in borderline phyllodes tumors and 4.6 cm in malignant phyllodes tumors.
Phyllodes tumor is histopathologically characterized by leaf-like phyllodes structures lined by double layered epithelium, an internal epithelium with a myoepithelium outside, that has cleft-like cystic spaces with hypercellular stroma and intracanalicular growth pattern. Pseudoangiomatous stromal hyperplasia, cartilaginous, osseous, lipomatous metaplasia or stromal giant cells can be seen. Squamous and apocrine metaplasia of the epithelium is uncommon. Rarely ductal and lobular carcinoma in situ and invasive carcinoma may develop from the epithelium of phyllodes tumor (20) . Rodrigues et al. (9) reported a total of 11 cases with malignant epithelial transformation in a series of 183 cases. 6 of the cases developed ductal carcinoma in situ, 4 cases lobular carcinoma in situ, and 1 case developed invasive ductal carcinoma. In our series, ductal carcinoma in situ was detected in one case of malignant phyllodes tumor, whereas invasive ductal carcinoma was detected in another case. Bilateral ductal carcinoma in situ (solid, micropapillary, mucinous) was also present in the patient with invasive ductal carcinoma.
Phyllodes tumors are classified as benign, borderline and malignant according to WHO classification (21) . Tan et al. (22) reported 72.7% benign, 18.4% borderline and 8.9% malignant phyllodes tumor in their series consisting of 605 cases. In our series, 34.5% benign, 24.1% borderline and 39.7% malignant phyllodes tumor were detected. We determined that the rate of malignant phyllodes tumor is not compatible with the data available in the literature because our center is the only tertiary health institution in its region.
The differential diagnosis of phyllodes tumor includes cellular fibroadenoma, spindle cell carcinoma, primary and metastatic breast sarcomas. Fibroadenoma should not be interpreted as phyllodes tumor based on only the histopathological findings of increased cellularity and mitotic activity which are more frequently detected especially in the pediatric group (23) . Phyllodes tumor is difficult to differentiate in core biopsy materials and should be reported as 'fibroepithelial lesion with increased stromal cellularity' and the excision of the mass should be recommended (24) . In the fibroepithelial lesion series consisting of 54 patients aged between 10 and 18 years conducted by Ross et al., juvenile fibroadenoma was detected in 23 cases. In cases of juvenile fibroadenoma, 1-7 mitosis was observed and increased stromal cellularity were present in 61% (25) .
Primary or metastatic breast sarcomas are extremely rare but should be considered in the differential diagnosis of phyllodes tumors. When a sarcomatous tumor is encountered in the breast, the tumor should be examined with plenty sections and the presence of a benign epithelial component should be investigated (4) .
In the treatment of phyllodes tumors, surgical excision is the main treatment and a wide local excision of the tumor with adequate margins of at least 1 cm is necessary. Radiotherapy, chemotherapy and hormone therapy are controversial in the treatment of phyllodes tumors (26) (27) (28) . In their series, Chaney et al. (29) recommended adjuvant radiotherapy in malignant phyllodes tumor cases which had high risk of local recurrence. Surgical margin positivity, presence of tumor less than 0.5 cm of the surgical margin, detection of recurrent tumor or tumor diameter over 10 cm were considered high risk for local recurrence. There appears to be no consensus regarding the dosage that should be used in treatment.
Although there is no routine chemotherapy protocol for treatment of phyllodes tumors, it is suggested that these tumors should be treated like a sarcoma rather than a carcinoma when giving treatment. Especially patients with malignant phyllodes tumors larger than 5 cm and with high risk of recurrence are candidate for chemotherapy. Doxorubicin and dacarbazine were used as single agents but it is reported that treatment response is better in combined treatments with cisplatin or iphosphamide (30, 31) .
Studies suggest that axillary lymph node sampling is not necessary in cases of phyllodes tumors. In their series consisting 48 cases of malignant phyllodes tumors, Kapiris et al. (32) did not detect metastasis in 21 axillary lymph node samples. In a series of 106 phyllodes tumor cases Ben Hassouna et al. (33) identified one patient with lymph node metastasis out of 20 cases that had undergone axillary lymph node biopsy. In our series, no metastasis was found in 7 patients who underwent axillary lymph node dissection.
In patients with phyllodes tumor, varying rates of recurrence can be observed during follow-up. Recurrence of benign, borderline and malignant phyllodes tumors have been reported as 17%, 25% and 27%, respectively (22) . The epithelial expression of E-cadherin which affects the Wnt signaling pathway in phyllodes tumors, is thought to be correlated with recurrence rates (26) . Recurrent malignant phyllodes tumors might have a more aggressive biological behavior than the initial tumor. Borderline and malignant phyllodes tumors might also metastasize to distant organs. It has been reported that the tumor usually spreads by hematogenous route and metastasis is found most frequently in lungs and bone but can be detected in any localization. Histopathologically, stromal component is frequently found rather than the epithelial component in a focus of metastatic phyllodes tumor (34, 35) . In 2012, Tan et al. (36) reported 12 cases with distant metastases in their series of 605 cases. All the cases with liver, lung, pleural, soft tissue and vertebrae metastases were diagnosed as malignant phyllodes tumor and no metastasis was detected in borderline and benign phyllodes tumors. The role of surgery and radiotherapy in the treatment of metastatic disease is controversial and reports are found that chemotherapy might be useful (37) . In our series, 5 cases developed recurrence and lung metastasis was observed in 2 cases.
In conclusion, phyllodes tumors are rare tumors showing epithelial and mesenchymal components. The grading of phyllodes tumors is crucial due to diverse potential for recurrence and metastasis. The treatment of choice for phyllodes tumors is surgical excision. The role of radiotherapy and chemotherapy in preventing possible recurrences and metastases is controversial and clinical and radiological follow-up of the patients is recommended.
Ethics Committee Approval: Ethics committee approval was received for this study from the Uludağ University Clinical Research Ethics Committee.
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